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Abstract of JP2002202406 

PROBLEM TO BE SOLVED: To realize a 
retardation film and a method for 
manufacturing the same by unpolarized 
ultraviolet rays irradiation. SOLUTION: A 
mixture of a photosensitive polymer and a low 
molecular weight compound is applied (by spin 
coating or casting) to a substrate and film 
formed. Side chains in the photosensitive 
polymer and the low molecular weight 
compound are not oriented in the film, 
however, on irradiation of the unpolarized 
ultraviolet rays a photoreaction in a specified 
direction is suppressed, and at the same time 
with heating subsequent to the irradiation, 
orientation throughout the film takes place and 
birefringence is realized. Furthermore, as the 
inclination of the optical axis is freely set by the 
direction of the ultraviolet rays irradiation the 
film is useful as the retardation film enlarging a 
viewing angle of a liquid crystal display device. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION ~~ ~ 



.Detailed Description of the Invention] 

;oooi] 

field of the Invention] By irradiating the ultraviolet rays of unpolarized light nature at the film (film) of a 
Photosensitive polymer and the mixture of a low molecular weight compound, it is related with the phase 
:ontrast film to which the optical axis was made to incline and orientation of the molecule was carried 
>ut and its manufacture approach. (Especially the phase contrast film with which the optical axis inclined 
0002] P ' S tlVe ' n an e |e_of_ visibility expansion in a liquid crystal display.) 

Description of the Prior Art] A phase contrast film is a film which has the birefringence which is made to 
■enetrate the linearly polarized light component which vibrates in the perpendicular direction of a main 
haft mutually and gives phase contrast required among these 2 components. Such a phase contrast film 
5 utilized also for the liquid crystal display field, and the phase contrast film with which especially the 
ptical axis inclined is useful to angle-of-visibility expansion of a liquid crystal display as an optical 
ompensation film. Some conventional techniques of manufacturing such a phase contrast film are 
eported. As one of them, polymeric materials, such as a polycarbonate, are extended, orientation of the 
lacromolecule chain is carried out. and although it is the refractive index of the extension direction and 

method of making the refractive index of the rectangular direction produce a difference to the 
xtens.on direction, since a molecule carries out orientation in the extension direction, it is substantially 
npossible to make an optical axis incline. In view of the above-mentioned technical problem, an oriented 
lm, rubbing, and the method of making a liquid crystallinity compound arrange on the base material which 
arned out orientation processing by optical exposure are being proposed or put in practical use as a 
.anufactunng method of the phase contrast film with which the optical axis inclined. For example the 
•ethod of making discotheque liquid crystal arrange on the rubbing orientation film and the method 
acuum evaporationo orientation film of SiO slanting is indicated by JP.7-2871 19,A and JP 7-287120 A 
loreover, the approach of making carry out orientation of the discotheque liquid crystal containing a' 
iotopolymer.zat.on initiator, and fixing this orientation by optical exposure on the optical orientation film 

-nd.cated by JP.1 0-2781 23.A as same approach. By the approach using the above orientation film 
.ere are problems, like processes, such as orientation processing of the orientation film and orientation 

a liquid crystal ingredient, become complicated. Furthermore, although the approach of carrying out the 
ethod vacuum evaporationo of the inorganic dielectric of slanting is proposed as other methods of 
anufactunng the phase contrast film with which the optical axis inclined, in order to form the vacuum 
/aporationo film succeeding a long picture-like sheet top. equipment becomes large-scale or there are 
oblems, like a process becomes complicated. Although the approach of irradiating [ JP 7-138308 A ] 
IV) light of linearly polarized light nature at photosensitive polymers, such as polyvinyl cinnamate'is 
dicated as an approach of making phase contrast discovering by optical exposure, since an anisotropy 
discovered to electric-field vibration and perpendicularly of polarization UV light it irradiated and an 
>t.cal axis cannot be leaned, by this approach, it is hard to expand an angle of visibility. Moreover this 
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inventjon person also proposed the approach of manufacturing the phase contrast film with which the 
optical axis mchned by the UV irradiation of the linearly polarized light nature to the s^de'chain mo 5 
o h CrySt f a h " m, 'r mac 1 romolecu 'e which has photosensitivity, in JP.1 0-2781 23.A. HoweverTus necessary 
to change the ultraviolet rays of unpolarized light nature into linearly polarized light nature and 

Z h h m ^ th t a ; Pr u aCh ° f "^'^ PhaSe C ° ntraSt discovering by optica, exposure ^ There are 
some wh,ch sandw.ched what infiltrated iodine into the sheet which carried out uniaxial stretcWng of the 

ZttT7\ f Z ° 35 " C ° m T° n dichr ° iC P ° ,arizer US6d for Such Polarization conversion by TAG 
.tnacetyl cellulose* However. ,n the dichroic polarizer into which iodine was infiltrated in this way s.^nce 
the permeab. ty - and thermal resistance of the light of an ultraviolet region are low. use is not borne as a 
quid I crystal light onentat.cn , technique. Since it is such, birefringence mold prism is used to pdarize the 
■gh .of an ultrav.o et region, but ,n order to use the natural crystal of a calcite as prism by birefringence 
*old prism, there ,s no large-sized prism which can irradiate the whole substrate surface which is used 

;0003] 

Problem(s) to be Solved by the Invention] In order that a molecule may carry out orientation in the 
^tension direction Wiethe phase contrast film produced by the extension orientation of a hi^h p Jymer 

ont alt STt h V t0 mak f an ° PtiCa ' 3XiS inC ' ine - Alth ° Ugh * is P° ssib,e to Produce theXse 

.ontrast film which made the optical axis incline, since a process becomes complicated, neither the 

ipproach of on the other hand making a liquid crystallinity compound arranging on the base materia. 

„h,ch earned out orientation processing, nor the approach of carrying out the method vacuum 

!V aporat.ono of the morganic dielectric of slanting is easy for obtaining the phase contrast film which 

lade the optical axis of a large area incline by low cost. Moreover, although it is necessary to make 

xposure light ,nto the l.nearly polarized light through a polarizing element by the approach of 

lT^T ng 3 ? T C ° ntraSt fi , ,m bV tHe UV irradiation of lin ^rly polarized light nature, it is difficult to 
D004] PraCt ' Cal po,ar,z,n e element in the case of irradiating a large area. 

Vleans for Solving the Problem] In this invention, it is related with the phase contrast film which made 

Zt Z^L^IX 6 ?« d w P l! aSe C ° ntraSt diSC ° Ver by irradiati "g the ultraviolet rays of unpolarized 
5ht nature at the film (film) of a photosensitive polymer and the mixture of a low molecular weight 
ompound^By the manufacture approach (phase contrast film to twist) of the phase contrast film of this 
.vention. by producing a photosensitive polymer and the mixture of a low molecular weight compouna 
i 7n a £l ll , U,t ; av, ° et rays ° f "nP°'arized light nature with a specific tilt angle to this film surface, 
an .n the t.lt-ang| e direction of the ultraviolet rays of this unpolarized light nature that irradiated the 
olecule in the film, it ,s made to carry out orientation, and the phase contrast film which set up the 
Jtical axis towards desired can be offered 
'005] 

imbodiment of the Invention] Below, the detail of this invention is explained. Substituents. such as a 

^mr^f T T abUndant,y as a meso * ene component of a liquid crystallinity giant molecule as 
i example of the above-mentioned photosensitive polymer, terphenyl, phenyl benzoate and an 

Hi^mn C ' nnamoyl ™ d T l a cha,cone radical ' the Singh Nami Liden radical, beta-(2-furil) acryloyl 
d.cal 0 Or the macromolecule wh.ch has a side chain including the structure which combined 

^h? c e rCSr " 8 . C ? S M Ch u S those 1 der ! vatlves . and has structures, such as a hydrocarbon, acrylate. 
*hacrylate. maleim.de. N-phenyl maleimide, and a siloxane. in a principal chain is mentioned. It Is also 
T w *° u carr r out j co P o| y me rization of the unit which has the side chain which the copolymer of the 
it which has the side chain with which the homopolymer which consists of the same repeat unit differs 
»m structure is sufficient as this polymer, or does not contain a photosensitive radical. Moreover the 
mpound which has the crystallinity which has substituents, such as a biphenyl by which the low 
>lecular weight compound to mix is also used abundantly as a meso gene component, terphenyl, phenyl 
nzoate. and an azobenzene, or liquid crystallinity is mentioned. It does not restrict but the low 
.lecular weight compound to mix can also mix two or more sorts of compounds with a single compound 
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Lnrf^ T' t J I uT SS ' ,nk,ng 3gent f ° r rai8ing the Mentation assistant for raising a stacking 
which do .° 6 fT • , d ° eS T,r SPOi ' ' iqUid CI * st * K "*»> thermal resistance, and tte moTmer 

nh^l V r CrySta " ,n,t y- without sP°Wng liquid orystallinity may be copolymerizedTa 

SSSSZL^ 3 Ph0t0Se " SitiVe «"*»~ - * Photosensitive lowUecu.ar^gnt 

S/of !T mP ' e ? "T" and ul hiS inVenti ° n iS eXP ' ained in detaiL A Photosensitive polymer and the 
TroTc J Th ; W6,ght u° mP ° Und aPP ' ied (a Spin coat thru/or "st). and a film is 

and the nhlt v T^*/" the time of film Production, and the photosensitive side-chain section 
Zerton T , T 7 m ° eCU,ar . Weight com Pound of a po.ymer have not turned to the specific 
direcbon. Th.s condition ,s explained based on drawin g^ . Drawing 2 expresses the film after film 

2a 2 U b) and "T^ ?" ^ ^ '° W m ° ,eCU ' ar Weight COmp ° und (2c > show " ^ « * chain 

2a. 2b) and cy mder which have the sensitization radical shown with prolate ellipsoid exists disorderlv 

coex-stence . If the ultraviolet-rays false parallel flux of light (L) of unpolarized light nature ^irradTated 

t th.s film, s.nce the s.de chain (2a) suitable for the travelling direction and perpendicu ar di reckon of 

exposure ultrav.o et rays tends to be exposed in parallel from the suitable side chain (2b) the 

lart conw" "2 P K 0greSS a,ternative, y- This is be oause the conjugated system of the photosensitive 
•art containing the benzene r,ng etc. is prolonged in the direction of a major axis of a side chain and 
/hen such a s.de chain is put on emanating space like light, it is because an interaction serves as ?he 

x!sTf U aTde e chai: * * ,n W * h ^e direct of a major 

Z hL J * ' ^ mt £ eract,on serves as the '"inirnum when the travelling direction of light and 
ontrold th h T ° f f \ S ' de Cha,n agreement - F ™ this, it can consider as the Z which 

ZZtnSr rjj h0t ° reaC r° n f the Sp6Cific direction b y the exposure of the ultraviolet rays of 
npolanzed light nature. In order to advance this photoreaction. the exposure of the light of wavelength 
wh.ch the part of a photosensitive radical can react is required. Although this wavefengjn changes aL 

ml Ph0 I t0SenS,t,Ve radical ' genera »y ^ is 200 to 500 nm. and its effectiveness of 25 to 400 
m is high especially in many cases. 

)007] P^wjng3 shows the mimetic diagram of the film with which the orientation after irradiating the 

oe chtn 3d) 0 0 r 7 Z6d | " ght a l the fi ' m ° f dr r ' m * 2 WaS Pr ° m0ted As show " in drawin g 3 the 

0) bv the m , , 7 m ° eCU,a : we ' ght compound (3c) which did not start the photorea^TinThe film 

fentatl oTthTlffJT ??h ° f ^ rayS ° f -Polarized light nature. 

♦ u a *u u thG anisotr oPy discovered in the film is influenced and carried out by having 

>ntrolled the photoreaction of the specific direction (the side chain which exposed the side chain (3af 
> unpolanzed light exposure, and reacted -) the side chain (3b) expresses the side chain which d d not 
act since the travelling direction and parallel direction of exposure ultraviolet rays were turned to 
spectively Consequently, in the whole film, it can lean to the travelling direction oTZ uZ^et rays 
unpolled light nature, it can be made to carry out orientation, and induction of the birefringence s 
.rried out. If th.s exposure is performed from across to a film surface, since arbitration can be made to 
. able to incline and orientation of the optical axis can be carried out. the phase contrast film whtch set 
• the opt,ca axis towards desired can be offered, measurement of the inclination of an optica, ax s ~ 
|P an Journal Applied Physics and Vol. - the crystal rotation method which measures the transparency 
•nforcement of polar.zat.on was used, rotating the test portion carried by 19 and 2013 (1980) By this 
rfoZ5 r^u' measurement of the three-dimensional birefringence of a test portion can be 
rformed from the angular dependence of the permeability of polarization. Heating of the film promotes 

S bV r the molecu,ar moti on after the exposure of the ultraviolet rays of unpolarizer^t 
ture^ Whenever [ membranous stoving temperature ] is lower than the soften^g temperature of the 
rt wh,ch carried out the photoreaction. and it is desirable that it is higher than the side chain which did 
t carry out the photoreaction. and low-molecular softening temperature. Moreover it is alsTeffective 

Intato ff UltraVi ° ,et ° f Unp ° ,ari2ed ' nature under heating, for promoting membranous 
entation (from a room temperature to Ti+5 degree C). Here. Ti points out the phase transition 
nperature when changing from a liquid crystal phase to an isotropic phase. It is effective to irradiate 
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the ultraviolet rays of unpolarized light nature before and behind Ti preferably. Thus, if the film which 
irradiated the ultraviolet rays of unpolarized light nature under heating or heating is cooled below to the 
softening temperature of this macromolecule after irradiating the ultraviolet rays of unpolarized light 
nature, a molecule will be frozen and the phase contrast film of this invention will be obtained. 
[0008] When the low molecular weight compound mixed to a photosensitive polymer in this invention has 
heat and/ or photoreaction nature to low molecular weight compounds or this polymer, since orientation is 
fixed firmly, heat-resistant improvement is expected. In such a case, it is necessary to stop light 
exposure, or to adjust reactivity and to control the consistency of a photoreaction point not to bar the 
molecular motion at the time of reorientation. While a low molecular weight compound has the 
sffectiveness which will bloom cloudy if it is optimum dose, and controls whenever, if it adds 
superfluously, it will bloom cloudy, and causes the increment in whenever, and the fall of a stacking 
tendency, although based also on a photosensitive polymer or the class of low molecular weight 
compound from such a viewpoint — a low molecular weight compound — 0.1wt(s)% - 80wt% — although 
a phase contrast film can be manufactured even if it adds, it is desirable that it is 5wt(s)% - 50wt% 
preferably. Here, when the compatibility of a polymer and a low molecular weight compound is not 
enough, and a film is produced, with heating of the film after irradiating the ultraviolet rays of unpolarized 
ight nature, the crystal of the magnitude which can carry out induction of the dispersion of phase 
separation or the light is generated, and it becomes the cause of the increment in whenever [ cloudy ]. 
.0009] As the technique of thickening thickness and obtaining the film of bigger phase contrast, the 
approach of carrying out the laminating of the film is mentioned. In this case, it is the process which 
applies and carries out the laminating of the ingredient solution on the film which produced the film 
>reviously and irradiated the ultraviolet rays of unpolarized light nature, and in order to prevent 
lestruction of this film formed previously, it is effective to dissolve and use a polymer and a low 
nolecular weight compound for the solvent which lowered solubility. Moreover, a birefringence will come 
o be more efficiently discovered if the ultraviolet rays of unpolarized light nature are irradiated from a 
ront rear face at the film of a photosensitive compound. A photosensitive compound is applied on a base 
naterial, and is produced, and the exposure of the ultraviolet rays of unpolarized light nature may mind 
lirect or a base material. In minding a base material, although what kind of ingredient is sufficient as a 
lase material as long as it has the permeability of the light of wavelength to which a photosensitive 
compound can react, there are so few exposures that light transmittance is high, it ends, and becomes 
idvantageous on a production process. Moreover, a compound photosensitive in the base material top of 
letachability can be produced, and the ultraviolet rays of unpolarized light nature can also be irradiated 
rom a membranous front rear face after exfoliation. 

0010] The synthetic approach about the raw material compound and low molecular weight compound of 
photosensitive polymer is shown below. 
Monomer 1) The 4-hydroxy-4'-hydroxy ethoxy biphenyl was compounded by heating 4, and 4-biphenyl 
liol and 2-chloroethanol under alkali conditions. 1 and 6-dibromo hexane was made to react to this 
roduct under alkali conditions, and the 4-(6-BUROMO hexyloxy)-4'-hydroxy ethoxy biphenyl was 
ompounded. Subsequently, lithium methacrylate was made to react and the 4-hydroxy ethoxy-4 -(6- 
lethacryloyl hexyloxy) biphenyl was compounded. Finally, the phenylacrylyl chloride was added to the 
ottom of a basic condition, and the monomer 1 shown in a chemical formula 10 was compounded. 
Formula 10] 



301 1] (Monomer 2) The 4-hydroxy-4 -hydroxy ethoxy biphenyl was compounded by heating 4, and 4 - 
iphenyl diol and 2-chloroethanol under alkali conditions. 1 and 6-dibromo hexane was made to react to 
lis product under alkali conditions, and the 4-(6-BUROMO hexyloxy)-4'-hydroxy ethoxy biphenyl was 
ompounded. Subsequently, lithium methacrylate was made to react and the 4-hydroxy ethoxy-4 '-(6- 
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H,C -O 

CH, 

->,c - c - o^c o -i^J^Jf- o-<c H O - C - c = c 
o o 




methacryloyl hexyloxy) biphenyl was compounded. Finally, 2-methoxy phenylacrylyl chloride was added to 
the bottom of a basic condition, and the monomer 2 shown in a chemical formula 1 1 was compounded. 
[Formula 11] 

0012] (Polymer 1) This monomer 1 was dissolved into the tetrahydrofuran and the photosensitive 
Dolymer 1 was obtained by adding and carrying out the polymerization of the azobisuisobutironitoriru 
azobisisobutyronitril) as a reaction initiator. This polymer 1 presented liquid crystallinity in the 
:emperature field of 47 to 75 degree C. 

0013] (Polymer 2) This monomer 2 was dissolved into the tetrahydrofuran and the photosensitive 
polymer 2 was obtained by adding and carrying out the polymerization of the azobisuisobutironitoriru as a 
eaction initiator. This polymer 2 also presented liquid crystallinity. 

0014] (Low molecular weight compound 1) 4, and 4 -biphenyl diol and 6-BUROMO hexanol are made to 
eact under alkali conditions, and they are 4 and 4\ - The screw (6-BUROMO hexyloxy) biphenyl was 
compounded. Subsequently, add a phenylacrylyl chloride, it was made to react to the bottom of a basic 
condition, and the low molecular weight compound 1 shown in a chemical formula 12 was compounded by 
carrying out column purification of the product. 
Formula 12] 



C^C-C-O^CH^O-^^^O^CH^O- r c = C 



0015] An example is given in drawing 1 and the manufacture approach (equipment) of the phase contrast 
ilm of this invention is shown in it. The film (14) of the photosensitive polymer to which the ultraviolet 
ays (16) of the unpolarized light nature generated with the ultraviolet ray lamp (11) excited by the power 
ource (12) were applied on the base material (15) (coat), and the mixture of a low molecular weight 
ompound is irradiated. Examples 1-3 are examples which produced the phase contrast film to which the 
ptical axis inclined according to the manufacturing method of this invention. 

0016] (Example 1) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the liquid crystal 
igredient E7 (Merck Japan) were dissolved in the dichloroethane, and it applied by the thickness of 
bout 3 micrometers on the quartz substrate (base material). This substrate was leaned 45 degrees to 
he horizontal plane, it has arranged so that a spreading side may turn into an exposure side, and the 
Itraviolet rays of unpolarized light nature were perpendicularly irradiated two times 120 mJ/cm at the 
Dom temperature to the horizontal plane, then the ultraviolet rays of unpolarized light nature were 
radiated to the substrate two times 120 mJ/cm inside out similarly. Next, after heating at 100 degrees 

it cooled to the room temperature. Thus, as for the obtained substrate, 20 degrees of opticals axis 
iclined from [ of a substrate ] the normal, and the phase contrast within a substrate side was 14nm. 
)01 7] (Example 2) 3.75% of the weight of the polymer 2 and 1.25% of the weight of the liquid crystal 
igredient E7 (Merck Japan) were dissolved in the dichloroethane, and it applied by the thickness of 
bout 3 micrometers on the quartz substrate (base material). This substrate was leaned 45 degrees to 
ie horizontal plane, it has arranged so that a spreading side may turn into an exposure side, and the 
Itraviolet rays of unpolarized light nature were perpendicularly irradiated two times 120 mJ/cm at the 
)om temperature to the horizontal plane, then the ultraviolet rays of unpolarized light nature were 
radiated to the substrate two times 120 mJ/cm inside out similarly. Next, after heating at 100 degrees 
, it cooled to the room temperature. Thus, as for the obtained substrate, 25 degrees of opticals axis 
iclined from [ of a substrate ] the normal, and the phase contrast within a substrate side was 20nm. 
)018] (Example 3) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the low molecular 
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we,ght compound 1 were dissolved in the dichloroethane, and it applied by the thickness of about 3 
micrometers on the quartz substrate (base material). This substrate was leaned 45 degrees to the 
horizontal plane, it has arranged so that a spreading side may turn into an exposure side and the 
ultrav.olet rays of unpolarized light nature were perpendicularly irradiated two times 120 mj/cm at the 
room temperature to the horizontal plane, then the ultraviolet rays of unpolarized light nature were 
jrrad,ated to the substrate two times 120 mJ/cm inside out similarly. Next, after heating at 100 degrees 
C. it cooled to the room temperature. Thus, as for the obtained substrate. 7 degrees of opticals axis 
nnlol p [ , , a sul > strate ] tne normal > and the Phase contrast within a substrate side was 1nm 
001 9] By .rrad.at.ng ultraviolet rays further, the phase contrast film with which the optical axis produced 
>y these examples mchned can be made to be able to promote the photoreaction of an unreacted 
>hotosens.t,ve radical, and the orientation in a film can be firmly fixed to it. Such a phase contrast film 
vas excellent m thermal resistance and light stability, and enough for practical use. Even if it could 
>roduce the film wh.ch controlled the optical axis by irradiating the ultraviolet rays of unpolarized light 
lature and d.d not use a practical polarizing element like the conventional technique from these 
samples, it was proved that manufacture of the phase contrast film which controlled the direction of an 
0020] an e'e-of-visibility expansion of a liquid crystal display is possible. 

Effect of the Invention] By simple actuation of the exposure of the ultraviolet rays of unpolarized light 
.ature. even if ,t does not use an extension process like the conventional technique, a phase contract 
Urn can be obtained. Furthermore, by changing the direction of radiation of the ultraviolet rays of 
.npolanzed light nature, production of the field where opticals axis differ in the same substrate is also 
oss.ble and the ^activity to various optical elements is expected. Moreover, it can twist and the phase 
ontrast film w.th wh.ch the optical axis inclined can be utilized as an optical compensation film for 
ngle-of-v.s.b.l.ty expansion in the liquid crystal display using rotatory-polarization mode and 
irefnngence mode using a nematic liquid crystal. Although such [ conventionally ] a phase contrast film 
fa large area with which the optical axis inclined was unproducible by low cost, large area-ization was 
tta.ned from across by simple actuation of irradiating the ultraviolet rays of unpolarized light nature by 
us invention. & ' y 

)021] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

!rIcisety CUment ^ ^ * S ° trans,atl ™ ™V "<* reflect the original 

-•**** shows the word which can not be translated. 
J.In the drawings, any words are not translated. 



ASCRIPTION OF DRAWINGS 



Brief Description of the Drawings] — 

to^gJJ The conceptual diagram showing the manufacture approach of the phase contrast film of this 

T^z^Zt C re aeram Sh ° Wing Cha,n 6XPOSed by the ~° * the ~et rays 

Drawing 3] The mimetic diagram showing the film which carried out orientation by the molecular motion 
fter .rrad.at.ng the ultraviolet rays of unpolarized light nature molecular mot,on 

Description of Notations] 

1 ... Ultraviolet ray lamp 

2 ... Power source 

4 ... Film (film) 

5 ... Base material (base material) 

5 ... Ultraviolet rays (light of unpolarized light nature) 



ranslation done.] 



3://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/17/2006 



JP.2002-202406.A [DRAWINGS] 



Page 1 of 2 



V NOTICES * 

IPO and NCIPI are not responsible for any 
lamages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original 
irecisely. 

!.**** shows the word which can not be translated 
■.In the drawings, any words are not translated. 

DRAWINGS ^ " 

Drawin g 11 

11 12 




^rawing 21 




2 b 



rawing 31 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



5LAIMS 



;Claim(s)] 

Claim 1] a photosensitive polymer and the mixture of a low molecular weight compound — the phase 
contrast film characterized by being produced at the process which includes the actuation which 
rradiates the light of unpolarized light nature in a film, and its manufacture approach. 
Claim 2] a photosensitive polymer and the mixture of a low molecular weight compound — the phase 
contrast film characterized by being produced at the process which includes in a film the actuation which 
rradiates the light of unpolarized light nature from both front rear face, and its manufacture approach. 
Claim 3] the photosensitive polymer formed on the base material, and the mixture of a low molecular 
veight compound — the phase contrast film characterized by being produced at the process which 
ncludes in a film the actuation which irradiates the light of unpolarized light nature from both directions 
•n the back through a front face and a base material, and its manufacture approach. 
Claim 4] claim 1 , claim 2, or claim 3 — setting — a photosensitive polymer and the mixture of a low 
-lolecular weight compound — the phase contrast film characterized by being produced at the process in 
/hich the exposure of the light of the unpolarized light nature to a film includes the actuation irradiated 
-om the direction of slant to a film plane, and its manufacture approach. 

Slaim 5] The phase contrast film with which a photosensitive polymer has liquid crystallinity in claim 1, 
laim 2, claim 3, or claim 4, and its manufacture approach. 

3laim 6] The phase contrast film with which a low molecular weight compound has crystallinity or liquid 
rystallinity j n claim 1, claim 2, claim 3, claim 4. or claim 5, and its manufacture approach. 
Slaim 7] The phase contrast film on which a low molecular weight compound has bridge formation or the 
sactant radical which carries out a polymerization with light and/or heat in claim 1, claim 2, claim 3, 
laim 4, claim 5, or claim 6, and its manufacture approach. 

3laim 8] The phase contrast film characterized by being produced including the process heated and 
ooled in claim 1, claim 2, claim 3, claim 4, claim 5, a phase contrast film according to claim 6 or 7, and its 
lanufacture approach, and its manufacture approach. 
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